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Nucleotide Words
Query: GTACTGGACATGGACCCTACAGGAA
11-mer
GTACTGGACAT-
TACTGGACATG
ACTGGACATGG

L‘T’:t')‘l‘ép CTGGACATGGA
TGGACATGGAC

GGACATGGACC
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Basic Algorithm

‘(’;:redd) word size =7

CACTTTTGTATGCTCATAATCGATCACCTGTAGAG

FEEE bl L Il
CACTACTGTATGCCGATA--—~-— CACTTCCGGAG

sdoysyiom Aranoos,

+ Build lookup table
+ Find word matches
+ Extend

+ nogaps

+ Gaps




Protein Words

o
Query: GTQITVEDLFYNIATRRKALKN
G’.EQ z
TQI H
QIT Neighborhood Words
ITV — LTV, MTV, ISV, LSV, etc.
Lookup i
Table
ED YNI TR KAL+N
EDNFYNIPTRAKALEN
Scores - protein
Score 5
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= e v03612268.1| Length: 574 Number of Matches: 1 3
5
Ran| /1: 288 to 547 GenPept Graphics H
ofe Expect Me| g
1H3blts(464) 2e-49 cou( P_.1}<t|( R 2 %) 1{1( K 5 zas(s%) ®
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uery 244 rusnovorrovr HEC yrvres BKE vovirsnorsvicen YKF pvceaws 303
. RH N+VQ +G ' IVTEd ++G DL R+ V LK oDv+M
Sbiet 348 RERNVOFIGAC! ply CIVIEE pl, YOFLA-RORGVERLE! | I DVSKGHN 405
Query 304 Y 359
YL NN +HRDL  N+L+ E+ + KVADEG+ T+ T +1G  +W APE +
Sbjct 406 YLHQNNIT IE 463
Query 360 FGR YEV 418
K + KHDV+SFGI sz+ V6 vy + PLr v VAKG + P B+ B+
sbjct 464 ELLT-GELP! IPKNTHPRISEL 522
Query 419 MKNCWHLDAAMRPSFLOLREQLEHI 443
L+
Shict 523 LOROWQUDPKERPAFSEITBILQHE 547
Scores from BLOSUM62 matrix
614 5
# Matrix made by matblas from blosum62.iij
# * column uses minimum score
# BLOSUM Clustered Scoring Matrix in 1/2 Bit Units
# Blocks Database = /data/blocks_5.0/blocks.dat
# Cluster Percentage: >= 62
# Entropy 0.6979, Expected = -0.5209
R NDCOQEGEHTITZLIEXKMTFZPSTWYV B Z X *
1\4——2—2 0-1-1 0-2-1-1-}-1-2- 1 0-3-2 0-2-1 0-4
R -1 0-2-3 1 0-2 0-3-2 -1 -3-2-1-1-3-2-3-1 0-1-4
N -2 6 1-3 0 0 0 1-3-3 -2 =3 - 1 0-4-2-3 3 0-1-4
D -2 - 1 6-3 0 2-1-1-3-4-§-3-3-~- 0-1-4-3-3 4 1-1-4
c 0-§-3-3 9-3-4-3-3-1-1-§-1-2-§-1-1-2-2-1-3-3-2-4
Q-1 0 0-3 5 2-2 0-3-2 0 -3 - 0-1-2-1-2 0 3-1-4
E -1 0 2-4 2 5-2 0-3-3 -2 =3 - 0-1-3-2-2 1 4-1-4
G 0 - 0-1-3-2-2 6-2-4-4-§ -3 -3 - 0-2-2-3-3-1-2-1-4
H -2 1-1-3 0 0-2 8-3-3-4-2-1-§-1-2-2 2-3 0 0-1-4
I-1-§-3-3-1-3-3-4-3 4 2- 1 0-§-2-1-3-1 3-3-3-1-4
L-1-2-3-4-1-2-3-4-3 2 4 - 2 0-8-2-1-2-1 1-4-3-1-4
K-1 2 0-1-3 1 1-2-1-3-2 5-1-3-10-1-3-2-2 0 1-1-4
M-1-1-2-3-1 0-2-3-2 1 2-15 0-2-1-1-1-1 1-3--1-1-4
F-2-3-3-3-2-3-3-3-10 0-3 0 6-4-2-2 1 3-1-3-3-1-4
P-1-2-2-1-3-1-1-2-2-3-3-1-2-4 7-=-1-1-4-3-2-2-1-2-4
s 1-110-10900-1-2-2 0-1-2-1 4 1-3-2-2 0 0 0-4
T 0-1 0-1-1-1-1-2-2-1-1-1-1-2-11 5-2-2 0-1-1 0-4
W-3-3-4-4-2-2-3-2-2-3-2-3-11-4-3-211 2-3-4-3-2-4
Yy-2-2-2-3-2-1-2-3 2-1-1-2-1 3-3-2-2 2 7-=-1-3-2-1-4
vo0-3-3-3-1-2-2-3-3 3 1-2 1-1-2-2 0-3-1 4-3-2-1-4
B-2-1 3 4-3 0 1-1 0-3-4 0-3-3-2 0-1-4-3-3 4 1-1-4
z-1 0 0 1-3 3 4-2 0-3-3 1-1-3-1 0-1-3-2-2 1 4-1-4
x0-1-1-1-2-1-1-1-1-1-1-1-1-1-2 0 0-2-1-1-1-1-1-4
* =4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 -4 1




Scores - blastn

agt by: | Query start position % 1'
h38 Primary Assembly ¢
: 248956422 Number of Matches: 9 bi
P72885 GenBank Graphics ¥ Next Match
Score Expect Identities Gaps Strand
198 bits(107) 3e-47 219/270(81%) 19/270(7%) Plus/Minus
Features: m@atch = Z}MMM{ mismatch = -3]
1861 bp & ldent kina
Query 565 CTCTTCCCCTcccccccAAGH AGCTCTTGTCTGGGCATTCCTCCTGGTCCCGCTTGCC 624
soict 154972085 Chobblbbbh MMl bt ALL L L b L 1549‘{
Query 625 = Gi = TTTCCTGCTACTT---GCC-~ 679
, gapopen S]fl{gapextend Z}THHHH NI
Sbjct 154972826 JCCTTCCCTGC AC GCCATTTCCTGCCACTTCCCGCCCC 1549
Query 680 T _coTCCTCCCCaE GCAGCTCCTCCCCACACACCCAGCC 735
. | CCLULEEEL L LELEEEL T [LLLE LI T
Sb;ct 154972766 TGTCCCCTCCTCCCAGTT(;@_G}ZEE_QE&&A&(}:}}ACACRGCTTTTCCCCT—ACACCCAA’I:E\ 154
Scores are from program settings
7
Expect Value
E = number of database hits you expect to find by chance, > S §
<
H
E=Kmne? or E=mn2¥ @
K = scale for search space
A = scale for scoring system
AS’ = bitscore = (AS - InK)/In2
m = query length
n = database length
E is dependent on m x n (search space)
More info: www.ncbi.nim.nih.gov/BLAST/tutorial/Altschul-1.html
Videos: http://bitly/ZhVPDQ
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Expect Value Uses
9
] g
| §
!
Expect |z
3e-47 |z
o H
1

Max Total Query

Ident
score score cover value

184 184 59% de51 38%
187 187 56% Se-51 39%
187 187 60% 7e-51 38%
186 186 55% 1e-50 39%
186 186 55% 1e-50 39%
183 183 56% 9e-50 39%
181 181 56% 2049 38%
183 183 56% 2e49 37%




Expect Value Uses

(© Algorithm parameters
General Parameters

Max target 100 a
Expect threshold :
p ERaueNCos Select the maximum num|
(cutoff)
Short queries Automatically adjust:
Expect threshold 0.001 ) I
Word size 33@

Family of BLAST Programs

(o

rpsblast sig'fl'gf‘ast
blad blastp fsi5iast tp
tblastn blast
= plastx Plastn -
prin} oot blast as
wlastx MEJablast |,
ig-H primer-blast blast
sra- rn.

Web BLAST Tips

Error: CPU usage limit was exceeded, resulting in SIGXCPU (24).

BLAST
Pages

Example failed search: RID = OMBDBT7Y014
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Alternatives to Web BLAST

Error: CPU usage limit was exceeded, resulting in SIGXCPU (24).|

Still?

1) Blast+ package ( dalone, command-line)

2) Local SRA
3) Blast in the cloud

4) BLAST URLAPI
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